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Abstract—Today, university teachers need to have not only basic digital
skills, but to be able to use technologies in teaching-learning processes, in their
professional development and that of their students. This article focuses on
analysing digital teaching competence (DTC), and exploring its dimensions
based on the self-perception of a sample of 558 teachers from a Spanish
university, following the European DigCompEdu framework. According to the
results, university teachers perceive themselves to have an intermediate level of
DTC. Technical and professional aspects were higher than the pedagogical ones
and those that refer to the effect on student’s digital competence. The ANOVA
test did not show significant differences in DTC according to the academic
position, but it did according to the scientific area. One of the most significant
findings is that the DTC would not be a unitary construct; after the factorial
analysis of the items, three categories were obtained that can constitute different
teaching typologies: the inspiring teacher, the creator and the tutor. This study
provides a new instrument to explore university teachers’ level of DTC. Although
this study is an exploratory one, it contributes to the debate on this competence
by exploring the categories that underlie it, providing data that can be useful both
at a scientific level and in the development of practices and policies for teaching
improvement.

Keywords—digital competence, higher education, self-assessment, teacher
training, didactic competence, professional development

1 Introduction

The use of information and communication technologies (ICT) in education has been
a common practice on university campuses and classrooms for decades. In recent years,
universities have stepped up their efforts, through institutional initiatives fostering
digital transformation [1], to incorporate these technologies as means to modernise the
management of their training processes and introduce innovation [2]. At the same time
hybrid and flexible learning environments are becoming increasingly common [3]. The
period of lockdown established in 2020 due to the COVID-19 pandemic and the
subsequent gradual return to teaching activity has highlighted, more than ever, the need
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for higher education institutions to have sufficient technological resources and, above
all, the need for digital training for all members of the educational community [4].
Many authors and international institutions have stressed the importance of adequate
digital competence among teachers [S]. However, despite the importance of this issue,
the volume of literature dealing with this subject in higher education is significantly
lower than that covering the pre-university level [6]. As highlighted in previous
research [7], it is very relevant to have more investigations that analyse in-depth the
level of digital competence of university teachers. University teaching staff is a highly
heterogeneous group, both in terms of areas of specialisation and professional
categories, in contrast to previous levels of education. Furthermore, and especially in
universities with a Napoleonic tradition [8] such as the one in which this study is placed;
there is an even wider variety in terms of teaching staff. In this specific type of
university, the teaching staff also has a dual role of teacher and researcher, between
which there is not always an appropriate balance [6]. The above situation impacts on
selection processes as well as on teachers' career development. This further highlights
the need to explore in-depth digital teaching competence (DTC), as well as possible
differences between teachers, which is often considered in most studies as a unitary
construct. This information is not only of interest in scientific terms, but also allows
educational institutions to design and implement teacher training strategies for an
increasingly digital world [9]. The purpose of this study is to provide a new instrument
to explore university teachers’ perception of their level of DTC that can be useful for
teachers themselves and their professional development. Based on the described
research gap above, this study seeks to contribute to the debate on this competence by
exploring the teaching categories that underlie it and providing data about the level held
by higher education teaching staff.

1.1  Digital competence and digital teaching competence

[10] defined digital competence as the set of skills, knowledge and attitudes required
when using digital technologies in an effective, efficient, critical or creative way,
whether for work, learning, leisure or participating in society. It is a competence
identified as key [11], which everyone should develop throughout their training [12].
In addition to this generic digital competence for any citizen, different authors have
highlighted the importance of digital competence in the field of teaching [13], [14],
[15]. In this regard, digital teaching competence (DTC) comprises the set of skills,
knowledge and attitudes required by teachers to promote student learning, in a digitally
rich world, by designing and transforming classroom practices and enriching their own
professional development [16].

[17] distinguished several different areas or dimensions that make up DTC, namely,
(1) basic digital skills, i.e. information, communication or technological aspects; (2)
competence in using ICT in teaching; and (3) lifelong learning strategies. In addition to
these three major areas, other authors have also added, as part of the teachers’ digital
teaching competence, the capacity to empower their students and exercising their social
commitment as educators [14], [18], as well as the ability to develop their students' own
digital competence. There are also other frameworks that, at the institutional level and
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in different contexts, have attempted to define this digital teaching competence [19],
[20], such as the ISTE's teacher standards [21] or UNESCO's ICT competence
standards for teachers [22]. Different countries have also promoted their own
frameworks, such as the Chilean model [23], the British model known as DigiLit [24]
or, in Spain, the Common Framework for Digital Competence for Teachers (Marco
Comun de Competencia Digital Docente) of the National Institute of Educational
Technologies and Teacher Training (Instituto Nacional de Tecnologias Educativas y de
Formacion del Profesorado) [25]. More recently, for Europe, we find the European
Framework for the Digital Competence of Educators (DigCompEdu), designed by the
European Commission’s Joint Research Centre (JRC) [26], which defines this
competence in six areas: (1) professional engagement, which includes both
collaborative work, communication, and professional and reflective development; (2)
digital resources, i.e. their selection, creation, modification or management; (3)
teaching and learning, which includes aspects of teaching, support, and collaborative
and self-directed learning; (4) assessment, which includes strategies for evaluation,
evidence analysis and feedback; (5) empowering learners, which incorporates aspects
of accessibility and inclusion, personalised learning and active participation; and (6)
facilitating learners' digital competence. This will be the framework that we will take
as a reference in this study. According to [27], it was designed to fit the contexts of the
different European countries and is sufficiently generic to allow it to be adapted to the
different levels of education.

1.2 The digital teaching competence of university teachers

In a previous related work [7] a systematic review of the literature was conducted,
providing a detailed account of the current status of DTC in university teaching staff.
In relation to the level of DTC among university teachers, according to various studies,
the vast majority of them rate themselves as having a medium or medium-high level in
terms of their basic or technical digital skills [28], [29], [30]. This dimension includes
skills related to the use of office automation tools, browsers and tools for sending files
or communication by email. However, the educational use of social tools to
communicate, or the capacity for multimedia audiovisual editing tends to reflect lower
values [31], and even arouses certain reservations among teaching staff [32]. Similarly,
lower scores are also observed in aspects related to security, data protection or the
management of intellectual property [29]. Furthermore, some research has shown that,
although teachers may have adequate technical skills, they are often inferior to those of
their students [33]. With regard to pedagogical competence in the use of ICT, the levels
achieved tend to be more varied. While some studies show that teaching staff have
adequate competence in the design of online activities [34] or in the educational use of
digital resources in teaching-learning processes [35], other research presents evidence
running in the opposite direction. [36] or [37] showed that university teachers have low
capacities for designing learning experiences enriched by digital tools, or for
monitoring and assessing students through ICT. Likewise, [29] pointed out that
teaching staff have low levels of use of ICTs for their own professional development,
highlighting, for example, the lack of knowledge of online professional forums and
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networks, and the scant use of repositories or spaces for exchanging teaching
innovation experiences. In a similar vein, [35] pointed to the low level of knowledge
and maintenance of their personal learning environments (PLE) by teaching staff. As
regards the ability of teaching staff to develop the digital competence of their students,
although a large number of university teachers believe that they encourage the use of
ICTs among their students through collaborative work, online environments or by
making use of bibliographic databases [38], there is a shared belief that students enter
university with sufficiently developed digital competence and do not see the need to
work on it in class [32]. In addition to the analysis of DTC according to the areas or
dimensions it is made up of, several studies also analyse the differences that exist
according to the type of university teacher. [39] showed that teachers in lower
professional categories —assistant lecturers, assistants and associate lecturers —and with
ages between 35 and 45, rate their level of competence higher than members of teaching
staff with higher categories —senior lecturers and full professors —and are older (55-65).
They also found significant differences in terms of the area of knowledge. According
to these same results, university teachers in the Technical or Engineering field and
Humanities have a higher level of self-perceived digital competence than those in the
Social Sciences [39]. [38] analysed possible differences according to gender, age or
teaching category, the only differences in the level of DTC being found exclusively
according to age.

1.3  Research questions

This is an exploratory study and we have no prior hypothesis. This article attempts
to answer the following research questions:

e What is the self-perceived level of DTC among university teachers?

o Are there any differences in teachers’ DTC according to their professional category?
e Are there any differences in teachers’ DTC according to the field of knowledge?

e What are the categories that underlie university teachers' DTC?

2 Method

2.1  Participants

This study was carried out during the academic year 2019-2020 at a medium-sized
Spanish university. A non-probabilistic sampling was carried out and participants were
selected by convenience sampling [40]. A total of 558 university teachers participated
in it (48% women), which represents a sampling error margin of 4.5 and a reliability
index of 99%. The average age of the teaching staff participating in the study was 45.6
years (SD = 9.42), with ages ranging from 24 to 68 years. In terms of professional
categories, the following distribution was presented: full professors, 9.6%; senior
lecturers, 28.1%; contract lecturers (PhD), 13.2%; postdoctoral assistant lecturers and
pre-postdoctoral researchers, 18.8%; and associate lecturers, 30.3%. As regards the area
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of knowledge, the following distribution was observed: sciences, 12.9%; health and
behavioural sciences, 10.8%; engineering and architecture, 21.1%; law and economics,
19%,; social sciences, 19.5%; and arts and humanities, 16.7%. The study was approved
by the University's Ethics Committee and participation was voluntary, after signing an
informed consent document outlining its purpose and assuring confidentiality.

2.2 Instruments

To collect the data, a self-perception questionnaire was designed for the university
teachers, developed online with the LimeSurvey tool and hosted on a university server
(available at XXXXXX). The design of the questionnaire was based on the European
DigCompEdu framework [26], as well as on the versions developed by the JRC in the
DigCompEdu Check-In and the CRUE (Conference of Spanish University Rectors), all
of which were adapted to the context of the university itself. In addition to a first section
in which the biodata were collected, the questionnaire had 22 items evaluated with a
Likert-type scale from 1 (never) to 5 (always).To ensure that the items were understood
by the potential users, two focus groups were organised (6-8 members per group), one
with specialised teaching support staff and the other with university teachers. After
these sessions, the wording of some items in the questionnaire was modified and it was
administered to a pilot group of 61 university teachers, from the different areas of
knowledge, obtaining a high reliability index (o= .94), according to Cronbach's alpha.

2.3 Analysis of the data

First, the basic descriptors (frequencies, means and standard deviations) of the
different items and areas of the questionnaire were calculated. To compare the means
among the different professional categories and among the areas of knowledge, an
analysis of variance test (ANOVA) was performed. In the case of the areas of
knowledge, the Tukey post-hoc test was carried out to determine which groups had
significant differences between them. Finally, a factorial analysis was carried out with
all the items of the questionnaire in order to explore previously unknown grouping of
variables to seek underlying clusters [41] and the resulting categories were rotated using
the varimax method to facilitate their interpretation. In addition, the KMO measure of
sampling adequacy and the Bartlett sphericity test were run to determine the adequacy
of the factor analysis. The IBM SPSS v. 25 software package was used to perform all
the analyses in this study.

3 Results

3.1 The digital teaching competence of university teachers

According to the results obtained (Table 1), the university teachers obtained an
overall average of 3.7 out of 5 (SD = .75) on their DTC, considering themselves to be
close to "quite" competent. If we analyse the mean values of the constituent areas, it
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can be seen that the teaching staff perceived themselves to be more competent in
everything related to their professional engagement (M = 4.19, SD = .68). The areas of
digital resources (M = 3.87, SD = .87), teaching and learning (M =3.75, SD = .90) and
assessment (M = 3.82, SD = .96) lay in an intermediate position. The areas with lower
scores, and greater dispersion in the results, had to do with empowering learners (M =
3.30, SD = 1.0) and facilitating their digital competence (M = 3.23, SD = 1.0), areas in
which the average university teacher only considered themselves competent
"sometimes".

Table 1. Percentage distribution and descriptive results of DTC

Items 1 2 3 4 5 M(SD)
1. Professional engagement (PE) 4.19(.68)
1. Digital communication 2 2 5.0 244 | 70.2 4.64(.60)
2. Collaborative work with ICTs 22 5.0 10.8 | 263 | 55.7 4.28(.99)
3. Critical reflection on ICTs 2.0 5.9 26.0 | 35.1 | 31.0 3.87(1.9)
4. Digital professional development 1.6 7.0 21.3 | 33.0 | 37.1 3.97(1.0)
2. Digital resources (DR) 3.87(.87)
5. Location and selection 4 3.1 10.3 | 31.8 | 54.4 4.37(.82)
6. Creation of resources 5.9 11.8 | 229 | 299 | 295 3.65(1.2)
7. Sharing open contents 7.5 142 | 20.0 | 288 | 29.5 3.59(1.3)
3. Teaching and learning (T&L) 3.75(.90)
8. Planning digital teaching 2.2 7.1 214 | 33.6 | 357 3.93(1.0)
9. Tutoring and interaction 1.3 6.3 173 | 333 | 41.8 4.08(.98)
10. Fostering collaborative learning 5.0 14.1 | 21.5 | 35.0 | 244 3.60(1.2)
11. Encouraging reflection 7.1 18.0 | 24.1 | 282 | 226 3.41(1.2)
4. Assessment (A) 3.82(.96)
12. Using ICTs in evaluation 3.5 103 | 156 | 324 | 382 3.92(1.1)
13. Collecting digital evidence 4.6 12.7 | 23.7 | 304 | 28.6 3.66(1.2)
14. Using ICTs for feedback 2.8 94 | 206 | 322 | 350 3.87(1.1)
5. Empowering learners (EL) 3.30(1.0)
15. Tools for accessibility 102 | 17.0 | 243 | 274 | 21.1 3.32(1.3)
16. Personalised learning 104 | 18.7 | 26.6 | 27.5 | 16.8 3.22(1.2)
17. Fostering digital participation 7.9 155 | 27.6 | 28.1 | 209 3.39(1.2)
6. Facilitating learners' DC (FLDC) 3.23(1.0)
18. Facilitating information 6.6 12.8 | 27.5 | 29.6 | 235 3.51(1.2)
19. Facilitating communication 10.4 189 | 239 | 282 18.6 3.26(1.3)
20. Facilitating the creation of contents 20.2 | 23.7 | 221 19.8 | 142 2.84(1.3)
21. Facilitating well-being & security 155 | 214 | 249 | 23.1 15.1 3.01(1.3)
22. Facilitating problem solving 7.8 132 | 248 | 294 | 248 3.50(1.2)
Digital teaching competence (DTC) 3.70(.75)

Table 1 also shows the frequency of each of the items that make up the different
areas, as well as their mean score and standard deviation. More than 94% of university
teachers always or very frequently (values 4 or 5) use different digital channels to
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communicate with their students and, similarly, more than 82% do so to work with
other colleagues. Similarly, more than 86% always or almost always use different
internet sites to select digital resources. However, and in this same dimension of digital
content, about 22% never or hardly ever (values 1 or 2) share them by considering the
possibility of using open licenses. As regards teaching and evaluation, more than 75%
of the teaching staff interact and conduct tutoring in collaborative environments and
over 70% of them use different evaluation tools. In contrast, only 25% rarely or never
encourage students to use ICTs to reflect on their own learning. As for the items in the
two areas with the lowest scores, around 50% of the teaching staff always or nearly
always encourage active and creative student participation through digital media or
teach students how to search for information and critically evaluate it. However, about
30% of university teachers never or hardly ever use ICTs to provide students with
personalised learning opportunities. Finally, around 40% never or hardly ever design
activities for their students to encourage them to create contents, nor do they teach their
students to use ICTs in a healthy, safe and responsible manner. These two items had
the lowest mean scores in the whole questionnaire, with 2.84 and 3.01 respectively.

3.2  Comparison of means in digital teaching competence

Firstly, we analyse the differences in teachers’ DTC depending on their professional
category. As can be seen in Table 2, the teaching staff with the highest scores are those
in the group of associate or part-time lecturers (3.77), and that of postdoctoral assistant
lecturers and contract lecturers (PhD) (3.72, in both cases). In contrast, senior lecturers
(3.66) and, especially, full professors (3.50) are the groups with the lowest overall
scores. Among the areas with the highest scores, it is worth highlighting professional
engagement, which exceeds an average of 4 in all the professional categories. In
contrast, it is worth noting a particularly low score in the area of empowering learners
in the case of full professors (2.97) and facilitating learners' digital competence in the
case of full professors (3.07) and senior lecturers (3.10).

Table 2. Descriptive results of DTC according to professional categories

Senior Contract Assistant Part-time
Full professor
lecturer lecturer lecturer lecturer
M (SD) M (SD) M (SD) M (SD) M (SD)

1. Professional 4.09 (.77) 422 (.65) 4.20 (.75) 4.25 (.61) 4.16 (71)

engagement

2. Digital resources 3.71 (.93) 3.85(91) 3.85(.90) 3.97 (.78) 3.88(.88)
3. Teaching and

Jearning 3.61 (1.0) 3.76 (.90) 3.77 (.98) 3.62(91) 3.86 (.83)
4. Assessment 3.53(1.2) 3.75(.99) 3.84 (1.02) 3.99 (.99) 3.87(.88)

5. Empowering learners | 2.97 (1.2) 3.26 (1.1) 3.34 (1.06) 3.24(1.0) 3.44 (.98)

6. Facilitating learners'
DC

Digital teaching
competence

3.07 (1.1) 3.10(1.0) | 329(1.02) | 3.19(.95) 3.37(1.0)

3.50 (.89) 3.66 (.76) 3.72(.78) 3.72(.73) 3.77(.73)
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Yet, from the results of the analysis of variance test (ANOVA), it was found that
differences according to professional categories were not significant in the overall
result of DTC nor in the areas that it is made up of.

Secondly, the differences in DTC were analysed according to areas of knowledge.
As can be seen in Table 3, engineering and architecture (3.80) and social sciences (3.78)
are the areas with the highest scores, while science (3.55) and law and economics (3.56)
are the ones that obtain the lowest values. A one-way between subjects ANOVA was
conducted to compare DTC level according to their areas of knowledge.

Table 3. Descriptive results of DTC and ANOVA results according to areas of knowledge

Area of knowledge M SD F p
Sciences 4.19 74
Health 4.17 .70
. Engineering 4.29 .62
1. Professional engagement 1.555 171
Law 4.05 74
Social sciences 4.22 .64
Arts 4.22 .65
Sciences 3.87 .87
Health 3.84 .83
. Engineering 4.13 78
2. Digital resources 4.744 <.001*
Law 3.57 98
Social sciences 3.89 .80
Arts 3.88 .89
Sciences 3.59 95
Health 3.79 .90
. . Engineering 3.78 .87
3. Teaching and learning 675 .642
Law 3.73 .90
Social sciences 3.81 .88
Arts 3.79 .93
Sciences 3.54 1.0
Health 3.89 .87
Engineering 3.95 98
4. Assessment 2.441 .033*
Law 3.71 .94
Social sciences 3.96 93
Arts 3.81 97
Sciences 3.11 1.0
Health 3.36 .96
. Engineering 3.34 1.0
5. Empowering learners 1.037 395
Law 3.18 1.1
Social sciences 3.36 98
Arts 3.41 1.1
o Sciences 2.95 1.0
6. Facilitating learners' DC 2.948 .012*
Health 3.09 1.0
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Engineering 3.24 .99

Law 3.13 .96

Social sciences 3.46 1.0

Arts 3.35 1.0

Sciences 3.55 .80

Health 3.69 .70

. . Engineering 3.80 73
Digital teaching competence 2.131 .060

Law 3.56 78

Social sciences 3.78 71

Arts 3.75 78

* Significant differences between groups.

According to the ANOVA test, although there are no significant differences in DTC
at a general level according to the area of knowledge, some were detected in three of
the areas it is made up of. The first was the area of digital resources [F (5, 552) =4.744,
P = < .001], in which, according to Tukey's post-hoc test, the engineering and
architecture group scored significantly higher than the law and economics group.
Differences were also detected in the area of assessment [F (5, 543) =2.441, P =.033],
with the social sciences group obtaining significantly higher values than the science
group. Finally, significant differences were also detected in the area of facilitating
students' DC [F (5, 537) = 2.948, P = .012], where the social sciences group obtained
significantly higher values than the science group.

3.3  Analysis of the structure of digital teaching competence

A factorial analysis was then carried out on the 22 items in the questionnaire. The
KMO measure of sampling adequacy was .96, while the Bartlett sphericity test was
highly significant (p =<.001), indicating the adequacy of the factor analysis. By means
of this latter, three categories were extracted and rotated with the varimax method.
Table 4 shows the score of each of the items in the factor analysis, with factor loadings
ranging from .59 to .77, as well as the values of the three categories, which account for
more than 60% of the cumulative variance.

Table 4. Analysis of the categories according to the items of DTC

Item 7 Categorles 3 Eigenvalue| Cumulative Crl:llll:l?:h's
C1. Inspiring teacher 10.560 60.25 % 921
10. Fostering collaborative learning .59
11. Encouraging reflection .66
15. Tools for accessibility 57
16. Personalised learning .67
17. Fostering digital participation 73
18. Facilitating information .66
19. Facilitating communication .65
20. Facilitating creation of contents .76
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21. Facilitating well-being 77

22. Facilitating problem solving .69
C2. Creator 1.628 859
2. Collaborative work with ICTs .60
3. Critical reflection on ICTs .60
4. Digital professional development .65

5. Location and selection .62

6. Creation of resources .69

7. Sharing open contents .66

8. Planning digital teaching .61
C3. Tutor 1.068 .822

1. Digital communication .61

9. Tutoring and interaction .68

12. Using ICTs in evaluation .63

13. Collecting digital evidence .63
14. Using ICTs for feedback .62

As can also be seen in Table 4, these categories are not consistent with the areas of
the DigCompEdu model itself, although they do have a high internal consistency,
ranging from .822 to .921. After analyzing the approach of each of the items, three
denominations were proposed (inspiring teacher, creator and tutor), which can give rise
to different types of teachers and will be addressed in more detail in the discussion.

4 Discussion and conclusions

This study has focused on analysing university teachers' self-perception of their
digital teaching competence based on the DigCompEdu framework. In relation to the
first research question, university teachers perceived themselves as having an average
general level, with special emphasis on technical and professional aspects, as opposed
to pedagogical aspects and those related to transferring these outcomes to their students.
As also occurred in the studies conducted by [28], [29] or [30], members of teaching
staff often use technology to work with other colleagues, communicate with their
students and locate resources. Nevertheless, aspects such as using ICTs to cater for
student diversity, ensure accessibility or tailor learning opportunities all need to be
improved. According to [42], empowering university students goes beyond teachers
taking accessibility issues into account in the design of materials or in the use of certain
platforms. This is undoubtedly fundamental, but following the approaches of these
same authors, it is also necessary to consider the students’ digital competence, that is,
to ensure that they are familiar with the technologies and have suitable strategies and
levels of confidence to be able to use them adequately. Yet, promoting learners' digital
competence does not seem to be a dimension of competence that is generally carried
out by university teachers [32], perhaps because it is assumed that they enter university
sufficiently prepared in this area.
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To answer the second question, possible differences in DTC according to the
professional category were explored. According to the results, associate, assistant and
contract lecturers obtained higher results than senior lecturers and full professors, which
are similar to the findings presented by [39]. Nevertheless, after analysing the
differences, they were not found to be statistically significant. These data seem to be in
line with those presented by [43], who stated that factors such as professional category
or age are not determining factors in the use of ICT.

The third research question focused on analysing possible differences according to
the field of knowledge. As described in the results, teachers from engineering and social
sciences had higher scores than those from science, law and economics. This result was
statistically significant in certain areas related to their students' pedagogical use of such
technology and their digital competence. Other studies, such as those by [39] or [44],
also highlighted the more technical digital skills of engineering teachers. However,
depending on the scientific field, they present different results in terms of the use of
ICTs for educational purposes. These results show, beyond the actual value in the
context of study, the wide range of levels of competence of teaching staff at a global
level, as well as their need for pedagogical training, as suggested by [36]. Although it
was not the main focus of the study, possible differences according to gender were also
analysed. Similar to previous studies, no significant differences were found [45]. In
relation to the fourth research question, the possible categories underlying university
teachers' DTC were analysed. After conducting the factor analysis, three categories
were obtained, which were highly consistent, but did not coincide with the areas of the
DigCompEdu model [26]. This may be because, although the DigCompEdu model is a
widely used framework in Europe, it is essentially constructed in a theoretical manner.
These theoretical constructs, developed by the Joint Research Center of the European
Commission, are based on the aggregate analysis of previous literature and expert
review. However, we believe that it is necessary to deepen in a critical vision of the
areas that make up the competencies, as well as in their analysis and validation in terms
of research. These types of institutions generate frameworks that are instantly adopted
by national and local administrations, which makes the analysis of these models even
more relevant. From an analysis of the items, they are composed of, they could indicate
three types of teachers according to our results. On the one hand, the inspiring teacher,
who encourages his or her students to participate and carry out activities using ICTs.
This approach may have some similarities with transformative teaching, in which the
teacher, assuming the role of facilitator, not only fosters learning and knowledge
acquisition, but also their students' personal development and attitudes towards learning
[46]. As proposed by [47], it is a volitional type of learning, based on curiosity, which
must be aided by the teacher who, through discovery, generates a certain feeling of
‘discomfort’ that drives knowledge. It is a theoretical approach that makes a lot of sense
in practices that are based on collaboration and enriched by ICTs [48]. On the other
hand, there is the creative teacher (creator), who generates digital artefacts and uses
technologies to create and share resources. To a certain extent, this is a concept of the
educator linked to the figure of craftsman proposed by [49], in an increasingly digital
world [14]. In this sense, digitally competent university teachers must be capable of
generating and managing emerging teaching practices and enriched digital content. And
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the ICTs, which have promoted phenomena such as the maker culture, are an excellent
arena for learning and professional development, reducing the learning curve through
interaction with the community, with which materials, videos and advice are shared
through networks and forums [50]. Finally, the tutor is one who interacts with,
accompanies, evaluates and follows up the work of his or her students. As proposed by
[51], digital technologies, such as social networks, allow for a great deal of interaction
between teachers and students, which can have a clear impact on the learning process
of the latter. There are also other technologies, such as digital portfolios, virtual
environments or simulations, which can be useful to assess learners' competences [52].
Through these media, teachers can supervise student activity, facilitate reflective
thinking and establish a greater relationship based on trust [53]. As mentioned in the
introduction, Spanish universities bring together a wide variety of teaching profiles.
Moreover, the teaching function is not always valued at the same level as research [6],
generating an even broader profile of teaching staff. Digital technologies are a key
factor in shaping alternative professional scenarios, transforming teachers' performance
and leading to the updating of existing competences and new professional roles [36].
Notwithstanding this, frameworks defining DTC often have a restrictive conception of
the definition of competence (analytical and decontextualised) as well as an
instrumental view of technology [14], which impedes the visibility of this variety of
profiles. However, as shown above, the teacher's digital profile is not a unitary
construct. DTC frameworks and questionnaires can be useful if they are able to reflect
these nuances; they must provide a contextualised and formative approach to help
teachers, support teacher empowerment and accountability as well as promote teacher
ownership [27]. This research has a number of limitations that could be addressed in
future research, especially in relation to the sample of participants. Although the sample
size allows for a representative image of the university under study, future lines of
research could extend this instrument to other Spanish or international universities. On
the other hand, the questionnaire used is a valid and reliable instrument for analysing
this competence in this context, although, like many of the instruments currently
employed, it is based on the teachers' own self-perception. While self-perception is
undoubtedly an important element and one which needs to be taken into account, it also
has its limitations and biases. In future lines of work, this information should be
complemented with other evaluation instruments and strategies in order to have a more
complete picture of the actual level of university teachers' DTC. Additional future
considerations would be related to addressing whether the instrument used in this study
would obtain similar results when applied in different contexts within higher education,
such as public or private universities.

To sum up, this study is an exploratory one, but it shows a first validation of a new
instrument to explore university teachers’ level of the DTC assessment questionnaire,
in which an exploratory factor analysis was carried out to detect structures and
commonalities in the relationships between variables [41]. The present analysis allowed
the extraction of three categories, which were interpreted as typologies of teaching.
However, it could be complemented in future research by further analysis through
structural equation modelling to analyse the relationships in depth, as well as to
determine the multiple directions of causality.
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Despite these limitations, the results of this research have important implications at
several levels. On the one hand, they suggest that, although university teachers are
generally digitally competent, aspects such as their use for teaching/learning purposes,
student empowerment and the development of their digital competence are aspects to
which the university should pay more attention through teacher training programmes
[36], [54]. The differences that exist between the different groups, although they should
be taken into account in the development of these training plans at university level, do
not seem to be generalisable beyond this local context. On the other hand, this study
also offers the scientific community and staff responsible for teachers’ professional
development a new instrument, based on self-perception, for exploring this competence
in the university domain. As mentioned above, most of the literature and evaluation
instruments continue to be clearly focused on pre-university settings [6], [S5]. Although
this trend is beginning to revert [38], this instrument can be useful in the analysis and
debate on this digital teaching competence at universities. This research has intended
to offer a source of information on aspects of digital competence in the university
context that contribute with valuable knowledge to both researchers, teachers and
decision-makers. From a practical viewpoint, the findings provide an understanding of
the DTC in university teachers that can be useful both at a scientific level and in the
development of practices and policies for teaching improvement. At the same time, it
contributes to the debate on this competence by exploring and highlighting the
importance of the categories that underlie it. While the research herein has been in
Spain these findings are also relevant to other contexts.

5 Acknowledgment

This research has been carried out with the support of the Research Promotion Plan
of the Universitat Jaume I (Ref.: UJI-A2018-09 and UJI-A2020-18).

6 References

[1] Castro, L. M., Tamayo, J. A., Arango, M. D., Branch, J. W., & Burgos, D. (2020). Digital
Transformation in Higher Education Institutions: A Systematic Literature Review. Sensors,
20(11), 3291. https://doi.org/10.3390/s20113291

[2] Marshall, S. J. (2018). Shaping the University of the Future. Springer. https://doi.org/
10.1007/978-981-10-7620-6

[3] Muiloz, J. M. & Sanchez, A. (2020). On Blended Learning Flexibility: An Educational
Approach. In Martin-Garcia, A. V. (Eds.), Blended Learning: Convergence between
Technology and Pedagogy (pp. 21-44). Springer. https://doi.org/10.1007/978-3-030-45781-
5

[4] Perifanou, M., Economides, A. A., & Tzafilkou, K. (2021). Teachers’ Digital Skills
Readiness During COVID-19 Pandemic. International Journal of Emerging Technologies in
Learning (IJET), 16(08), 238. https://doi.org/10.3991/ijet.v16i08.21011

[5] Falloon, G. (2020). From digital literacy to digital competence: The teacher digital
competency (TDC) framework. Educational Technology Research and Development.
https://doi.org/10.1007/s11423-020-09767-4

212 http://www.i-jet.org


https://doi.org/10.3390/s20113291
https://doi.org/10.1007/978-981-10-7620-6
https://doi.org/10.1007/978-981-10-7620-6
https://doi.org/10.1007/978-3-030-45781-5
https://doi.org/10.1007/978-3-030-45781-5
https://doi.org/10.3991/ijet.v16i08.21011
https://doi.org/10.1007/s11423-020-09767-4

Paper—Digital Teaching Competence of University Teachers: Levels and Teaching Typologies

[6] Mattila, A. (2016). The future educator skills in the digitization era: Effects of technological
development on higher education. Proceedings 2015 5th International Conference on e-
Learning, ECONF 2015, 212-215. https://doi.org/10.1109/ECONF.2015.18

[7] Authors. (2020).

[8] Ruiz-Corbella, M., & Lopez-Goémez, E. (2019). La mision de la universidad en el siglo XXI:
comprender su origen para proyectar su futuro. Revista de Educacion Superior, 48(189), 1-
19.

[9] Pettersson, F. (2018). On the issues of digital competence in educational contexts a review
of literature. Education and Information Technologies, 23, 1005-1021. https://doi.org/
10.1007/s10639-017-9649-3

[10] Ferrari, A. (2012). Digital Competence in Practice: An Analysis of Frameworks. European
Commission, Joint Research Centre (JRC). https://bit.ly/2NDwajW

[11] Voogt, J., & Roblin, N. P. (2012). A comparative analysis of international frameworks for
21st century competences: Implications for national curriculum policies. Journal of
Curriculum Studies, 44(3), 1-23. https://doi.org/10.1080/00220272.2012.668938

[12] Comision Europea. (2018). Recomendacion del Consejo de 22 de mayo de 2018 relativa a
las competencias clave para el aprendizaje permanente (2018/C 189/01). Diario Oficial de
la Uni6n Europea. https:/bit.ly/2VslmtA

[13] Carrera, F. X., & Coiduras, J. L. (2012). Identificacion de la competencia digital del profesor
universitario: Un estudio exploratorio en el &mbito de las Ciencias Sociales. REDU. Revista
de Docencia Universitaria, 10(2), 273-298. https://doi.org/10.4995/redu.2012.6108

[14] Castaiieda, L., Esteve, F., & Adell, J. (2018). ;Por qué es necesario repensar la competencia
docente para el mundo digital? RED. Revista de Educacion a Distancia, 56. https://doi.
org/10.6018/red/56/6

[15] Silva, J., Usart, M., & Lazaro-Cantabrana, J.L. (2019). Competencia digital docente en
estudiantes de ultimo afio de Pedagogia de Chile y Uruguay. Comunicar, 27(61), 33-43.
https://doi.org/10.3916/C61-2019-03

[16] Hall, R., Atkins, L., & Fraser, J. (2014). Defining a self-evaluation digital literacy
framework for secondary educators: The DigiLit Lecister project. Research in Learning
Technology, 22. http://dx.doi.org/10.3402/rlt.v22.21440

[17] Krumsvik, R. J. (2012). Teacher educators’ digital competence. Scandinavian Journal of
Educational Research, 58(3), 269-280. https://doi.org/10.1080/00313831.2012.726273

[18] McLoughlin, C., & Lee, M. J. (2009). Pedagogical Responses to Social Software in
Universities. In S. Hatzipanagos, & S. Warburton (Eds.), Handbook of Research on Social
Software and Developing Community Ontologies (pp. 335-356). IGI Global.
http://doi:10.4018/978-1-60566-208-4.ch023

[19] Duran, M., Gutiérrez, 1., & Prendes, M. P. (2016). Analisis conceptual de modelos de
competencia digital del profesorado universitario. RELATEC. Revista Latinoamericana de
Tecnologia Educativa, 15(1), 97-114. https://doi.org/10.17398/1695-288X.15.1.97

[20] lloméki, L., Paavola, S., Lakkala, M., & Kantosalo, A. (2014). Digital competence an
emergent boundary concept for policy and educational research. Education and Information
Technologies, 21(3), 655-679. https://doi.org/10.1007/s10639-014-9346-4

[21] ISTE. (2017). ISTE Standards for Educators. A guide for teachers and other professionals.
International Society for Technology in Education (ISTE).

[22] UNESCO. (2018). Marco de competencias de los docentes en materia de TIC. United
Nations Educational, Scientific and Cultural Organization (UNESCO). https://bit.ly/
2YBOTS50

[23] Enlaces. (2011). Competencias y Estandares TIC para la Profesion Docente. Centro de
Educacion y Tecnologia (Enlaces). Ministerio de Educacion, Gobierno de Chile.

1JET — Vol. 17, No. 13,2022 213


https://doi.org/10.1109/ECONF.2015.18
https://doi.org/10.1007/s10639-017-9649-3
https://doi.org/10.1007/s10639-017-9649-3
https://bit.ly/2NDwajW
https://doi.org/10.1080/00220272.2012.668938
https://bit.ly/2VslmtA
https://doi.org/10.4995/redu.2012.6108
https://doi.org/10.6018/red/56/6
https://doi.org/10.6018/red/56/6
https://doi.org/10.3916/C61-2019-03
http://dx.doi.org/10.3402/rlt.v22.21440
https://doi.org/10.1080/00313831.2012.726273
http://doi:10.4018/978-1-60566-208-4.ch023
https://doi.org/10.17398/1695-288X.15.1.97
https://doi.org/10.1007/s10639-014-9346-4
https://bit.ly/2YBOT5O
https://bit.ly/2YBOT5O

Paper—Digital Teaching Competence of University Teachers: Levels and Teaching Typologies

[24] Fraser, J., Atkins, L., & Richard, H. (2013). DigiLit Leicester. Supporting teachers,
promoting digital literacy, transforming learning. Leicester City Council. https:/bit.ly/
3g50tPT

[25] INTEF. (2017). Marco Comun de Competencia Digital Docente. Ministerio de Educacion,
Cultura y Deporte. https://bit.ly/3eFCVOK

[26] Redecker, C., & Punie, Y. (2017). European Framework for the Digital Competence of
Educators. DigCompEdu. JRC Science Hub. European Commission. https://bit.ly/
2BGBCQy

[27] Caena, F., & Redecker, C. (2019). Aligning teacher competence frameworks to 21st century
challenges: The case for the European Digital Competence Framework for Educators
(DigCompEdu). European Journal of Education, 54(3), 356-369. https://doi.org/10.1111/
ejed.12345

[28] Garcia, E., Dungay, K., Elbeltagi, 1., & Gilmour, N. (2013). An evaluation of the impact of
academic staff digital literacy on the uso of technology: A case study of UK Higher
Education. In L. G. Chova, A. L. Martinez, & I. C. Torres (Eds.), Edulearn13: 5th
International Conference on Education and New Learning Technologies (pp. 2042-2051).
https://bit.ly/3dEagYD

[29] Orozco, G. H., Cabezas, M., Martinez, F., & Mercado-Varela, M. A. (2016). Digital
competence of the University faculty: Case study of the Universidad nacional de
Chimborazo. ACM International Conference Proceeding Series 2016, 147-154. https://doi.
0rg/10.1145/3012430.3012510

[30] Rangel, A., & Peiialosa, E. A. (2013). Alfabetizacion digital en docentes de Educacion
Superior. Construccion y prueba empirica de un instrumento de evaluacion. Pixel-Bit.
Revista de Medios y Educacion, 43, 9-23. https://doi.org/10.12795/pixelbit.2013.143.01

[31] Flores, O., & Del Arco, I. (2013). Nativos digitales, inmigrantes digitales: Rompiendo mitos.
Un estudio sobre el dominio de las TIC en profesorado y estudiantado de la Universidad de
Lleida. Bordon. Revista de Pedagogia, 65(2), 59-74. https://doi.org/10.13042/brp.2013.
65204

[32] Deumal, G., & Guitert, M. (2015). La competencia digital en la ensefianza del disefio. El
caso de BAU Centro Universitario de Disefio de Barcelona (UVic). RELATEC. Revista
Latinoamericana de Tecnologia Educativa, 14(2), 51-65. https://doi.org/10.17398/1695-
288X.14.2.51

[33] Blayone, T. J. B., Mykhailenko, O., vanOostveen, R., Grebeshkov, O., Hrebeshkova, O., &
Vostryakov, O. (2018). Surveying digital competencies of university students and professors
in Ukraine for fully online collaborative learning. Technology Pedagogy and Education,
27(3), 279-296. https://doi.org/10.1080/1475939X.2017.1391871

[34] Bennett, L. (2014). Learning from the early adopters: Developing the digital practitioner.
Research in Learning Technology, 22(1), 21453. https://doi.org/10.3402/r1t.v22.21453

[35] Montoro, M. A., Hinojo-Lucena, F. J., & Sanchez, F. R. (2015). A study on ICT training
among faculty members of spanish faculties of education. New Educational Review, 42(4),
27-39. https://doi.org/10.15804/tner.2015.42.4.02

[36] Pozos, K. V., & Tejada, J. (2018). Competencias Digitales en Docentes de Educacion
Superior: Niveles de Dominio y Necesidades Formativas. Revista Digital de Investigacion
en Docencia Universitaria, 12(2), 59-87. https://doi.org/10.19083/ridu.2018.712

[37] Wheeler, A., Vlachopoulos, P., & Cope, S. (2012). Creating a culture for critical and situated
technology use through effective learning design. Proceedings of the ASCILITE 2012 -
Annual conference of the Australian Society for Computers in Tertiary Education, 1048-
1052. https://bit.ly/38a0Oyui

214 http://www.i-jet.org


https://bit.ly/3g5otPT
https://bit.ly/3g5otPT
https://bit.ly/3eFCV0K
https://bit.ly/2BGBCQy
https://bit.ly/2BGBCQy
https://doi.org/10.1111/ejed.12345
https://doi.org/10.1111/ejed.12345
https://bit.ly/3dEagYD
https://doi.org/10.1145/3012430.3012510
https://doi.org/10.1145/3012430.3012510
https://doi.org/10.12795/pixelbit.2013.i43.01
https://doi.org/10.13042/brp.2013.65204
https://doi.org/10.13042/brp.2013.65204
https://doi.org/10.17398/1695-288X.14.2.51
https://doi.org/10.17398/1695-288X.14.2.51
https://doi.org/10.1080/1475939X.2017.1391871
https://doi.org/10.3402/rlt.v22.21453
https://doi.org/10.15804/tner.2015.42.4.02
https://doi.org/10.19083/ridu.2018.712
https://bit.ly/38aOyui

Paper—Digital Teaching Competence of University Teachers: Levels and Teaching Typologies

[38] Rodriguez-Garcia, A.-M., Raso Sanchez, F., & Ruiz-Palmero, J. (2019). Competencia
digital, educacion superior y formacion del profesorado: Un estudio de meta-analisis en la
web of science. Pixel-Bit, Revista de Medios y Educacion, 54, 65-82. https://doi.org/
10.12795/pixelbit.2019.i54.04

[39] Tolic, M., & Pejakovic, S. (2016). Self-assessment of digital competences of Higher
Education professors. In A. M. Tonkovic (Ed.), 5th International Scientific Symposium
Economy of Eastern Croatia: Vision and Growth (pp. 570-578).

[40] Salkind, N. J. (2010). Encyclopedia of Research Design. SAGE Publications.

[41] Cohen, L., Manion, L., & Morrison, K. (2007). Research Methods in Education. Routledge.

[42] Seale, J., Draffan, E. A., & Wald, M. (2010). Digital agility and digital decision-making:
Conceptualising digital inclusion in the context of disabled learners in Higher Education.
Studies in Higher Education, 35(4), 445-461. https://doi.org/10.1080/03075070903131628

[43] Yovkova, B., & Peytcheva-Forsyth, R. (2019). Factors affecting the attitude of university
professors towards the use of electronic resources in the education of disabled students. AIP
Conference Proceedings, 2172. https://doi.org/10.1063/1.5133518

[44] Miiller, M., & Aleksa, M. (2019). Digital competences of teachers and associates at higher
educational instiutions in the Republic of Croatia. Informatologia, 52(1-2), 28-44.
https://doi.org/10.32914/i.52.1-2.4

[45] Rodriguez, H., Restrepo, L. F., & Aranzazu, D. (2014). Alfabetizacion informatica y uso de
sistemas de gestion del aprendizaje (LMS) en la docencia universitaria. Revista de la
Educacion Superior, 43(171), 139-159. https://doi.org/10.1016/j.resu.2015.03.004

[46] Slavich, G. M., & Zimbardo, P. G. (2012). Transformational Teaching: Theoretical
Underpinnings, Basic Principles, and Core Methods. Educational Psychology Review,
24(4), 569-608. https://doi.org/10.1007/s10648-012-9199-6

[47] Mezirow, J. (2009). An overview on transformative learning. In Illeris, K. (Ed.),
Contemporary theories of learning (pp. 90-105). Routledge. https://doi.org/10.4324/978131
5147277

[48] Cela-Ranilla, J. M., Esteve-Gonzalez, V., Esteve-Mon, F., Gonzalez-Martinez, J., &
Gisbert-Cervera, M. (2017). El docente en la sociedad digital: Una propuesta basada en la
pedagogia transformativa y en la tecnologia avanzada. Profesorado, Revista de Curriculum
y Formacioén del Profesorado, 21(1), 403-422. https://bit.ly/2VkLaaQ

[49] Moore, A. (2004). The good teacher: Dominant discourses in teaching and teacher
education. Routledge. https://doi.org/10.4324/9780203420270

[50] Kwon, B.-R., & Lee, J. (2017). What makes a maker: The motivation for the maker
movement in ICT. Information Technology for Development, 23(2), 318-335. https://doi.
0rg/10.1080/02681102.2016.1238816

[51] DeGroot, J. M., Young, V. J., & VanSlette, S. H. (2015). Twitter Use and its Effects on
Student Perception of Instructor Credibility. Communication Education, 64(4), 419-437.
https://doi.org/10.1080/03634523.2015.1014386

[52] Redecker, C. (2013). The use of ICT for the assessment of key competences. Joint Research
Centre, Institute for Prospective Technological Studies. European Commission. https:/
bit.ly/3dEFm2b

[53] Pimmer, C., Chipps, J., Brysiewicz, P., Walters, F., Linxen, S., & Grohbiel, U. (2017).
Facebook for supervision? Research education shaped by the structural properties of a social
media space. Technology, Pedagogy and Education, 26(5), 517-528. https://doi.org/
10.1080/1475939x.2016.1262788

[54] Liu, Z.-J., Tretyakova, N., Fedorov, V., & Kharakhordina, M. (2020). Digital Literacy and
Digital Didactics as the Basis for New Learning Models Development. International Journal

1JET — Vol. 17, No. 13,2022 215


https://doi.org/10.12795/pixelbit.2019.i54.04
https://doi.org/10.12795/pixelbit.2019.i54.04
https://doi.org/10.1080/03075070903131628
https://doi.org/10.1063/1.5133518
https://doi.org/10.32914/i.52.1-2.4
https://doi.org/10.1016/j.resu.2015.03.004
https://doi.org/10.1007/s10648-012-9199-6
https://doi.org/10.4324/9781315147277
https://doi.org/10.4324/9781315147277
https://bit.ly/2VkLaaQ
https://doi.org/10.4324/9780203420270
https://doi.org/10.1080/02681102.2016.1238816
https://doi.org/10.1080/02681102.2016.1238816
https://doi.org/10.1080/03634523.2015.1014386
https://bit.ly/3dEFm2b
https://bit.ly/3dEFm2b
https://doi.org/10.1080/1475939x.2016.1262788
https://doi.org/10.1080/1475939x.2016.1262788

Paper—Digital Teaching Competence of University Teachers: Levels and Teaching Typologies

of Emerging Technologies in Learning (IJET), 15(14), 4. https://doi.org/10.3991/ijet.
v15i14.14669

[55] Esteve-Mon, F. M., Llopis, M. A., & Adell-Segura, J. (2020). Digital Competence and
Computational Thinking of Student Teachers. International Journal of Emerging
Technologies in Learning (IJET), 15(02), 29. https://doi.org/10.3991/ijet.v15i02.11588

7 Authors

Francesc M. Esteve-Mon is an Associate Professor in the Department of Pedagogy
and Didactics of Social Sciences, Language and Literature, Universitat Jaume I, Spain.
He is also Rector’s Commissioner for Digital Transformation at the same university.
He leads the Teaching, Learning and Technology Research Group (GREAT), and his
research interests include teacher professional development and digital competence
(email: festeve@uyji.es).

M?* Angeles Llopis Nebot is a Lecturer in the Department of Pedagogy and
Didactics of Social Sciences, Language and Literature, Universitat Jaume I, Spain. She
belongs to the Teaching, Learning and Technology Research Group (GREAT). She is
also responsible for the Prodigital project. Her research interests focus on digital
competence, Educational Technology, and teacher professional development (email:
mallopis@uji.es).

Virginia Viioles Cosentino is a Researcher in Education and Educational
Technology. She is a Ph.D. student at the Universitat Jaume I, Spain and member of
Teaching, Learning and Technology Research Group (GREAT). She is also a
Researcher at the University of Murcia. Her research interests focus on digital
competence, faculty teachers’ training and educational technology (email:
vvinoles@uji.es).

Jordi Adell Segura is the Head of the Center for Education and New Technologies
(CENT), and Associate Professor in the Department of Pedagogy at Universitat Jaume
I, Spain. He is a member of the Teaching, Learning and Technology Research Group
(GREAT), and his teaching and research activity focus on educational technology
(email: jordi@uji.es).

Article submitted 2021-05-29. Resubmitted 2022-04-15. Final acceptance 2022-04-20. Final version
published as submitted by the authors.

216 http://www.i-jet.org


https://doi.org/10.3991/ijet.v15i14.14669
https://doi.org/10.3991/ijet.v15i14.14669
https://doi.org/10.3991/ijet.v15i02.11588
mailto:festeve@uji.es
mailto:mallopis@uji.es
mailto:vvinoles@uji.es
mailto:jordi@uji.es

